The Pseudomyrmex ferrugineus group contains the Mesoamerican acacia-ants, an assemblage of species that inhabit and protect swollen-thorn acacias (Vachellia spp.). Recent phylogenetic studies have confirmed the existence of two generalist (dead twig-inhabiting) species that are embedded within the P. ferrugineus group. They are described here as P. evitus sp. nov. (occurring from Mexico to Costa Rica) and P. feralis sp. nov. (Guatemala). The morphological definition of the P. ferrugineus group is revised to incorporate additional variability in the worker and queen castes. The previous diagnosis of the males, based largely on features of the genitalia, requires little revision. Closely related to the P. ferrugineus group is a clade of five predominantly South American species, here designated and diagnosed as the P. goeldii group. The five species, P. goeldii (Forel), P. laevifrons Ward, P. micans sp. nov., P. obtusus sp. nov., and P. parvulus sp. nov., are characterized and illustrated. P. laevifrons and P. micans are closely related and difficult to distinguish, possibly reflecting incomplete isolation. Keys are provided for the identification of the species in both groups.
Introduction
Arboreal ants in the genus Pseudomyrmex are widely distributed in warm temperate and tropical regions of the New World, occurring from southern United States to Chile and Argentina. Most of the 200+ species are generalists, nesting in dead twigs or branches of a wide variety of plants, but about 40 species inhabit live domatia of specialized ant-plants (myrmecophytes) (Ward 1991; Ward & Downie 2005; Chomicki et al. 2015) . The species living in domatia usually have a mutualistic relationship with their host, defending the plant from herbivores and plant competitors, and receiving shelter and sustenance in return (Janzen 1966; Benson 1985; Davidson et al. 1988; Ward 1991) .
Probably the best known of these "plant-ants" are the members of the Pseudomyrmex ferrugineus group that occupy and protect swollen-thorn acacias (Vachellia spp.) of Mexico and Central America (Wheeler 1942; Janzen 1966 Janzen , 1967 Janzen , 1973 Kautz et al. 2009; Heil et al. 2009 Heil et al. , 2014 . These ants were revised taxonomically more than twenty years ago, with the consequent recognition of ten species (Ward 1993) . Since that time no additional species of obligate acacia-ants have been discovered, but recent studies have revealed that two undescribed species of generalist twig-nesting Pseudomyrmex are nested phylogenetically within the P. ferrugineus group Chomicki et al. 2015; Ward & Branstetter, 2017) . These two species are described herein and the definition of the P. ferrugineus group is updated to incorporate greater phenotypic variation in workers and queens. In addition, a cluster of five species that are closely related to the P. ferrugineus group is newly defined-as the P. goeldii group-and its constituent species are described and differentiated.
A brief explanation of the use of species groups is warranted. As employed here they are used to delimit groups of related species within a genus that can be recognized in some way. Unlike subgenera (or other cases of subordinate taxa within a larger taxon) there is no compulsion that all members of a genus-in which species groups are used-be assigned to a species group. Taxonomically isolated species or those whose affinities are unclear can be left by themselves, rather than being artificially pigeon-holed. Although species groups are informal and not regulated nomenclaturally, the viewpoint adopted here is that they should be monophyletic and mutually SL Scape length: length of first antennal segment, excluding the radicle. FL Profemur length: length of the profemur, measured along its long axis in posterior view (Ward 1985, fig. 3 ). FW Profemur width: maximum measurable width of profemur, measured in the same view as FL, perpendicular to FL. PL Petiole length: length of the petiole, measured in lateral view, from the lateral flanges at the anterior end of the petiole to the posterior extremity of the petiole (Ward 1985, fig. 4 ). PH Petiole height: maximum height of the petiole, measured in lateral view perpendicular to PL, but excluding any protruding anteroventral or posteroventral processes. DPW Dorsal petiole width: maximum width of the petiole, measured in dorsal view. LHT Metatibia length: length of the metatibia, measured in dorsal view, orthogonal to the plane of tibial flexion and excluding the proximomedial portion of the articulation with the metafemur (Ward 1989, fig. 5 Terms for surface sculpture follow Harris (1979) . Descriptions of integument sculpture and reflectance are based on observations made with soft (fluorescent) lighting. The palp formula refers to the number of maxillary palp segments followed by the number of labial palp segments. 5p4,3 indicates a condition intermediate between 5,3 and 4,3, in this case due to partial fusion of the fourth and fifth maxillary palp segments. Terminology for wing venation is taken from Gauld & Bolton (1988) and Yoshimura & Fisher (2012) .
Results
Provisional key to Pseudomyrmex species groups, based on the worker caste The primary purpose of this key is to permit recognition, within the ant genus Pseudomyrmex, of the P. ferrugineus group, P. goeldii group, and closely related species (Fig. 1) ; such taxa are highlighted in bold font in the key. Species groups have been modified from those recognized in , to reflect more recent knowledge of phylogenetic relationships (Ward & Downie 2005; Chomicki et al. 2015; Ward 2017) . The key also includes taxonomically isolated species that are unplaced to a group.
1
Frontal carinae closely contiguous, elevated anterodorsally, and directed forward onto the median clypeal lobe rather than fusing anterolaterally with the antennal sclerites ( Fig. 7a ; see also Ward 1989, figs. 18-19 
Pseudomyrmex ferrugineus group
A detailed morphological diagnosis of the P. ferrugineus group, based on the species then known, was given in Ward (1993: 133) . Now that two additional species, described below, have been discovered to be part of the same clade (Fig. 1) , a revised diagnosis is needed. This primarily affects the worker and queen castes, where allowance must be made for morphological differences between the mutualists (inhabiting Vachellia domatia) and generalists (nesting in dead twigs). The male diagnosis requires less revision, since features of the male morphology, including the genitalia, are evidently less variable across different life histories. Worker diagnosis. Medium sized species (HW 0.74-1.28, HL 0.86-1.42); head varying from somewhat elongate to rather broad (CI 0.75-1.05); eyes moderately elongate in non-mutualist species (REL 0.48-0.55), shorter in the mutualist acacia-ants (REL 0.39-0.50). Masticatory margin of mandible with 6, rarely 7, teeth; mesial tooth on basal margin closer to apicobasal angle than to proximal tooth. Palp formula 5,3, reduced to 4,3 in three species. Anterior margin of median clypeal lobe somewhat blunt-edged, in dorsal view convex, straight or concave, laterally rounded or with sharp angles. Frontal carinae separated by about basal scape width in most species but more closely contiguous in some (FCI 0.03-0.10), fusing anterolaterally with antennal sclerites. Profemur relatively robust in non-mutualist species (FI 0.42-0.46), more slender in mutualist acacia-ants (FI 0.35-0.41). Pronotum laterally rounded. Metanotal groove weakly impressed in non-mutualists, well developed in mutualists. Basal and declivitous faces of propodeum moderately well differentiated and subequal in length, in profile the juncture between the two subangulate or gently rounded. Petiole relatively long (PL/HL 0.44-0.63), always much longer than high or wide (PLI 0.47-0. 71, PWI 0.46-0.75), small anteroventral tooth present; in four species anterior peduncle of petiole weakly differentiated and posterolateral corners of petiolar node not expanded (the presumed plesiomorphic condition), in other species petiole with distinct anterior peduncle and with expanded, subangulate posterolateral corners. Postpetiole broader than long, with small anteroventral tooth. Body sculpture varying from densely punctulate or punctulate-coriarious to coriarious-imbricate, the integument sublucid to opaque; dorsum of head never with extensive smooth, shiny interspaces (punctulae usually separated by their FIGURE 1. Phylogenetic relationships in the Pseudomyrmex ferrugineus group and related species, based on maximum likelihood (ML) analysis of 1,672 UCE (ultra-conserved element) loci (from Ward & Branstetter 2017) . Bootstrap support is 100% at all nodes except the two whose support values are shown. Obligate acacia-ants are in red font, and can be seen to comprise two clades within the P. ferrugineus group. Two species (P. ferrugineus, P. mixtecus) are paraphyletic, consistent with a recent origin of their sister species by peripatric speciation (Ward & Branstetter 2017) . The P. goeldii group is represented by three of its five species: P. laevifrons, P. micans and P. obtusus. diameters or less); propodeum of some species overlain by a coarser but weak rugulo-punctate sculpture. Standing pilosity usually common, less abundant in non-mutualists (MSC 7-26) than mutualists (MSC 10-62), present on the scapes, head, mesosoma dorsum, petiole, postpetiole and gaster, absent from the extensor faces of tibiae (HTC 0, MTC 0). Appressed pubescence dense on most of body, including head and abdominal tergite IV. Color varying from light yellow-or orange-brown to black.
Queen diagnosis. Similar to worker except for caste-specific differences. Larger in size (HW 0.76-1.36, HL 1.00-1.81), head more elongate (Cl 0.60-0.88). Median clypeal lobe narrower and more protruding, anterior margin convex or straight, laterally rounded or subangulate. Profemur robust in non-mutualists (FI 0.46-0.51), more slender in mutualists (FI 0.39-0.44). Petiole and postpetiole generally more slender than in worker (PL/HL 0.57-0.74, PLI 0.43-0.63, PWI 0.47-0.67). Forewing with 2 submarginal cells (erroneously called "cubital cells" in Ward (1993) ), i.e., cross-vein 2rs-m present.
Male diagnosis. Head varying from longer than broad to slightly broader than long (CI 0.82-1.11 in a sample of 73 males belonging to all species); compound eye large, prominent (REL2 0.46-0.62). Mandibles with 8+ teeth or denticles on masticatory margin. Palp formula as in females, but somewhat more variable (males with 5p4,3 commoner than in workers or queens). Surface of median clypeal lobe convex, its anterior margin subtriangular in shape (dorsal view) with sides converging medially to a rounded point. Petiole and postpetiole more slender than in workers (PLI 0.39-0.55, PWI 0.35-0.51) and simpler in shape. Posterolateral corners of sternites IV-VIII not notably protruding ventrally. Subgenital plate (sternite IX) with a conspicuous posteromedial concavity. Posterior margin of pygidium (tergite VIII) convex, directed posteroventrally. Paramere with several characteristic features (Ward 1993: 134) : a finger-like, posterodorsally directed mediodorsal lobe; angulate or expanded posterodorsal extremity; and mesial dorsoventral ridge which joins the mediodorsal lobe posteriorly. Aedeagus with expanded posterodorsal corner, a medial protrusion on the posterior margin, numerous small teeth (15+) on the posterior margin, and on the outer face a raised ridge curving posterodorsally from a basal origin. 
List of included species

Descriptions of new species
Pseudomyrmex evitus Ward, sp. nov. (Fig. 2) Pseudomyrmex sp. PSW-02; Ward (1993: 135) . Male genitalia similar to those of P. ferrugineus group. Worker measurements (n = 14). HL 1.13-1.25, HW 1.15-1.28, MFC 0.040-0.070, LHT 0.91-1.00, CI 1.01-1.05, REL 0.52-0.55, REL2 0.51-0.54, FCI 0.033-0.056, FI 0.42-0.45, PLI 0.49-0.56, PWI 0.50-0.60.
Worker diagnosis. Medium-sized species (see HL, HW and LHT measurements) with broad head (CI >1.00) and elongate eyes (REL >0.50); anterior margin of median clypeal lobe concave, and laterally angulate; palp formula 4,3; frontal carinae separated by less than basal scape width; profemur relatively robust; mesosoma as in Fig. 2b , metanotal groove weakly impressed; dorsal face of propodeum slightly longer than, and rounding into, declivitous face; petiole as in Fig. 2b , about twice as long as high or wide, anterodorsal face ascending gradually, without a well differentiated anterior peduncle; dorsal surface of petiole with a weak median furrow; postpetiole broad, about 1.6-1.7× petiole width. Head, mesosoma and petiole densely punctulate-coriarious and mostly opaque; postpetiole and abdominal tergite IV similarly opaque, their reflectance dulled by fine punctulae and associated dense pubescence. Standing pilosity fine, pale, and moderately common on most parts of the body (MSC 13-26), present on the mesonotum and (usually) propodeum. Dark brownish-black, the appendages medium brown.
Comments. This species is readily recognized by the combination of the shape of the clypeal lobe (medially concave and laterally angulate); broad head; dense coriarious-punctulate sculpture which renders the body opaque; and petiole shape (Fig. 2b) . The reduced palp formula, elongate eyes, weakly impressed metanotal groove, and uniformly dark coloration are also distinctive. P. feralis, the other non-mutualist species in the P. ferrugineus group, is similar to P. evitus in the shape of the clypeus and mesosoma, but it is smaller (HW 0.94-0.99) with less heavily sculptured integument, shorter legs (LHT 0.73-0.77), and a more elongate head (CI 0.90-0.94). Males of P. evitus have an unusually elongate third (penultimate) segment of the maxillary palps, which is about 2.6× the length of the terminal segment.
Distribution and biology. P. evitus is an uncommon species, known from scattered locations from southern Mexico to Costa Rica. Collections come from tropical moist forest, lowland rainforest, lowland rainforest edge, and montane rainforest, at elevations ranging from 50 m to 1170 m. I have encountered this species in the field only at Estación de Biología Los Tuxtlas, Veracruz, Mexico, where I found single foragers on the ground and on a tree trunk, and a nest in a dead twig. In contrast to the acacia-ants the workers of P. evitus have a timid disposition. Pseudomyrmex feralis Ward, sp. nov. (Fig. 3) Pseudomyrmex sp. PSW-54; Ward (1993: 135) . Male genitalia similar to those of P. ferrugineus group. Pseudomyrmex sp. PSW-54; Kautz et al. (2009: 847) . Nested phylogenetically in P. ferrugineus group. Pseudomyrmex sp. PSW-54; Heil et al. (2009: 18093) . Nested phylogenetically in P. ferrugineus group. Pseudomyrmex psw054; Chomicki et al. (2015: 4) . Nested phylogenetically in P. ferrugineus group. Pseudomyrmex sp. PSW-54; Rubin & Moreau (2016: 3) . Genome sequenced and compared with that of P. flavicornis. Worker measurements (n = 8). HL 1.02-1.08, HW 0.94-0.99, MFC 0.029-0.047, LHT 0.73-0.77, CI 0.90-0.94, REL 0.48-0.51, REL2 0.53-0.56, FCI 0.030-0.047, FI 0.43-0.46, PLI 0.54-0.57, PWI 0.50-0.60.
Worker diagnosis. Medium-sized species (see HL, HW and LHT measurements) with head slightly longer than broad (CI <1.00) and eyes moderately elongate (REL >0.47); anterior margin of median clypeal lobe concave, and laterally angulate; palp formula 5,3; frontal carinae closely contiguous, separated by notably less than basal scape width; profemur relatively robust; mesosoma as in Fig. 3 , metanotal groove very weakly impressed, and not evident in lateral view, mesosoma appearing broadly convex in profile; dorsal face of propodeum slightly longer than, and rounding gradually into, declivitous face; petiole as in Fig. 3 , a little less than twice as long as high or wide, and with a slightly differentiated anterior peduncle; postpetiole broad, about 1.7-1.8× petiole width. Head, mesosoma and petiole punctulate-coriarious and subopaque; postpetiole and abdominal tergite IV sublucid, their reflectance reduced by fine punctulae and associated dense pubescence. Standing pilosity fine, pale, and somewhat sparse on most parts of the body (MSC 7-12), usually present on the mesonotum but lacking on propodeum. Dark brown, the pronotum-and sometimes the rest of the mesosoma, petiole and appendages-variably lighter brown.
Comments. P. feralis can be recognized by the laterally angulate clypeal lobe, moderately long eyes (REL 0.48-0.51), robust profemur (FI 0.43-0.46) and convex mesosomal profile in which the metanotal groove is almost indiscernable. The acacia-ants in the P. ferrugineus group have a more slender profemur (FI 0.35-0.41), generally shorter eyes (REL 0.39-0.50), and a well-developed metanotal groove. For distinctions between P. feralis and the other non-mutualist in the P. ferrugineus group, P. evitus, see above under that species. With respect to body size and color, P. feralis is superficially similar to a much more common, but undescribed, high-elevation Central American species, Pseudomyrmex psw159, which ranges from Chiapas to Nicaragua, and occurs sympatrically with P. feralis in Guatemala. P. psw159 belongs to a distantly related complex of species that includes P. elongatulus and P. championi (the P. elongatulus group, to be treated in a later study). Workers of P. psw159 can be distinguished from those of P. feralis by a number of features, including a laterally rounded median clypeal lobe; 6,4 palp formula; shorter eyes (REL 0.42-0.47); more elongate head (CI 0.82-0.86); and more slender profemur (FI 0.40-0.44).
Distribution and biology. P. feralis is apparently restricted to Guatemala where it is associated with montane rainforest and mixed tropical-temperate mesic forest, at elevations ranging from 1460 m to 1900 m. I have collected three nest series, all in dead twigs. The workers are non-aggressive and uninclined to sting.
Key to species of the P. ferrugineus group, based on the workers and queens
This key incorporates the two new species into the previously published key for the P. ferrugineus group (Ward 1993: 131-132) . The latter should be consulted for identification of the remaining species. Sample sizes are given for each set of measurements. 
Pseudomyrmex goeldii group
This is a small but distinctive group, comprising five known species. The distribution of the clade is centered in South America, but two species have penetrated as far north as Nicaragua and Costa Rica, respectively. Unlike most species in the P. ferrugineus group, the ants of the P. goeldii group are generalist inhabitants of dead twigs, and they have a timid demeanor. Worker diagnosis. Small species (HW 0.47-0.78, HL 0.65-0.93); head longer than broad (CI 0.69-0.85) and eyes strikingly elongate (REL 0.55-0.66). Masticatory margin of mandible with 5-6 teeth; mesial tooth on basal margin about equidistant between apicobasal angle and proximal tooth. Palp formula 5,3 or 4,3. Anterior margin of median clypeal lobe broadly concave, with a weak median protrusion, and with sharp lateral angles. Frontal carinae closely contiguous (FCI 0.010-0.019) and forming a thin anterodorsally elevated ridge, the carinae directed forward onto the median clypeal lobe rather than fusing with the antennal sclerites anterolaterally. Profemur very robust (FI 0.49-0.56). Metanotal groove strongly impressed (Figs 4-8) . Dorsal and declivitous faces of propodeum well differentiated; in profile the juncture between the two varying from weakly to strongly angulate, sometimes producing small, paired tubercles. Petiole relatively short (PL/HL 0.35-0.49), longer than high or wide (PLI 0.51-0.80, PWI 0.48-0.66), and without a well differentiated anterior peduncle; anteroventral petiolar tooth present. Postpetiole broader than long, with small anteroventral tooth. Body sculpture varying from smooth and shining, with scattered fine punctulae, to densely punctulate-coriarious or coriarious-imbricate. Standing pilosity very sparse (MSC 0-2), a single pair or none at all on dorsum of head, mesosoma (pronotum), petiole and postpetiole; absent from the extensor faces of tibiae (HTC 0, MTC 0). Appressed pubescence moderately dense on petiole, postpetiole and abdominal tergite IV, variably so on rest of body. Color varying from brownish-yellow to dark brown, often bicolored.
Queen diagnosis. Similar to worker except for caste-specific differences. Head more elongate (HL 0.74-0.97, CI 0.62-0.78); median clypeal lobe more protruding; profemur more robust (FI 0.53-0.59); dorsal face of propodeum shorter than declivitous face, the juncture between the two gently rounded, not angulate. Petiole generally more slender than in worker (PL/HL 0.46-0.51, PLI 0.57-0.67, PWI 0.50-0.58). Forewing with 2 submarginal cells, i.e., cross-vein 2rs-m present.
Male diagnosis. Relatively small species n = 4) . Head longer than broad (CI 0.88-0.92); compound eye large, prominent . Mandibles with about 6-8 teeth or denticles on masticatory margin. Palp formula as in females. Surface of median clypeal lobe convex, its anterior margin subtriangular in shape (dorsal view) with sides converging medially to a rounded point. Scape short (SI 0.20-0.23). Petiole and postpetiole slender . Posterolateral corners of sternites IV-VIII not notably protruding ventrally. Posterior margin of subgenital plate (sternite IX) broadly convex, lacking conspicuous posteromedial concavity. Posterior margin of pygidium (tergite VIII) convex, directed posteroventrally. Paramere with angulate or rounded posterodorsal extremity, and a low angulate mediodorsal lobe (as seen in lateral view) representing the summit of a well-developed mesial dorsoventral ridge. Aedeagus with somewhat expanded posterodorsal corner; posterior margin with numerous small teeth (10+), preceded by a sinuous carina on the outer face of the aedeaegus, which converges to the posterior margin dorsally.
Comments. Workers and queens of the Pseudomyrmex goeldii group are superficially similar to those of the P. pallidus group (as defined in , with which they share a laterally angulate median clypeal lobe and sparsity of standing pilosity on the body. In the P. pallidus group, however, the frontal carinae do not form an anterodorsally elevated ridge that is directed forward onto the median clypeal lobe; instead the carinae are directed anterolaterally where they fuse with the antennal sclerites, as in most Pseudomyrmex. In addition, in the P. pallidus group the dorsal and declivitous faces of the propodeum usually round into one another, rather than meeting at an angle. The unusual configuration of the frontal carinae in the P. goeldii group is also seen in the P. subtilissimus group , but in this latter group the median clypeal lobe is laterally rounded, not angulate; the head is distinctly elongate (worker CI 0.56-0.73 versus 0.69-0.85 in the P. goeldii group); and there is a characteristic pair of setae on the propodeum at the juncture of the dorsal and declivitous faces.
List of included species
P. goeldii (Forel 1912) ; southeastern Brazil P. laevifrons Ward 1989; Nicaragua to central Brazil = P. laeviceps (F. Smith 1877) (preoccupied) P. micans Ward, sp. nov.; Peru, Bolivia P. obtusus Ward, sp. nov.; Costa Rica to Peru and Brazil P. parvulus Ward, sp. nov.; Bolivia, Brazil 
Species accounts
Pseudomyrmex goeldii (Forel) (Fig. 4 ) Pseudomyrma goeldii Forel 1912: 28. Syntypes, three workers, Sorocaba, São Paulo, Brazil (Göldi) REL and REL2 indices) ; juncture between dorsal and declivitous faces of propodeum only weakly angulate; in profile anterodorsal face of petiole ascending about as steeply as posterodorsal face. Head smooth and shiny with scattered fine punctulae; pronotum similar, but remainder of mesosoma becoming sublucid, with coriarious-imbricate sculpture; luster of petiole, postpetiole and gaster dulled by moderately dense pubescence. Rather uniformly dark brown, appendages slightly lighter.
Comments. This species is distinguished by the combination of relatively large size (HL 0.81-0.87, HW 0.65-0.66), shiny puncticulate head, and weakly angulate juncture of the dorsal and declivitous faces of the propodeum. The eye appears to be shorter than in other members of the goeldii group (REL 0.55-0.56 versus 0.57-0.66 in other species; REL2 0.69-0.73 versus 0.75-0.87).
Distribution and biology. P. goeldii is known only from the type series collected more than a century ago in southeastern Brazil by Emílio Goeldi. The type locality (Sorocaba) is located within the Atlantic rainforest region.
Pseudomyrmex laevifrons Ward (Fig. 5) surfaces, but with shining areas on the mesopleuron and metapleuron; petiole, postpetiole and gaster with moderately dense pubescence. Standing pilosity sparse (MSC 2); paired erect setae present on pronotal humeri, petiole and postpetiole. Dark brown, mandibles, frontoclypeal complex and tarsi lighter; pronotum, petiole and postpetiole sometimes a lighter medium-to yellowish-brown.
FIGURES 4-6. Pseudomyrmex goeldii group, workers, full-face dorsal view of head (a) and lateral profile of body (b). 4, P. goeldii, Brazil (CASENT0907543); 5, P. laevifrons, Bolivia (CASENT0762973); 6, P. micans, Peru (CASENT0794101). Images from AntWeb (www.antweb.org); photographers Will Ericson (4) and Matthew Prebus (5, 6). Comments. Based on the weakly angulate propodeum this species was initially considered conspecific with P. goeldii (and called this in Chomicki et al. 2015) , but a more careful examination of relevant material reveals substantial differences: P. micans is smaller in size (HW 0.52-0.55 versus HW 0.65-0.66 in the three syntype workers of goeldii), and has more elongate eyes (REL 0.59-0.61 versus 0.55-0.56), a shorter petiole (PLI 0.64-0.69 versus 0.51-0.59), and a more shiny mesosoma. P. micans appears to be closely related to P. laevifrons, differing primarily by the less pronounced angular juncture of the dorsal and declivitous faces of the propodeum; by the weaker body sculpture, especially on the metapleuron, which is more strongly shining; by slightly lower REL2 values (see above); and by the shape of the petiole, which is lower, wider, and with a more gently sloping anterodorsal face (compare Figs 5b and 6b) . Collections from Peru and Bolivia can be separated into one or the other of these two forms, based on the features listed above. This includes diagnostic differences in petiolar metrics: PLI 0.72-0.80 in P. laevifrons (n = 5) versus 0.64-0.69 in P. micans; DPW/PH 0.76-0.85 in P. laevifrons versus 0.88-0.92 in P. micans. In other parts of the range of P. laevifrons, where P. micans is apparently absent, the petiolar diagnostics break down, and some workers show a weakening of the pronounced angle at the juncture of the dorsal and declivitous faces of the propodeum. One interpretation of this pattern is that P. laevifrons ranges from Central America to Bolivia and central Brazil, undergoing character displacement where it overlaps with the more southern species, P. micans. An alternative hypothesis is that the species are distinct in some areas but that differences are obscured by gene flow elsewhere. The entire complex of populations would benefit from a focused phylogenetic analysis.
Distribution and biology. As currently conceived P. micans is known only from rainforest sites in Peru (nest Worker diagnosis. Smaller species (HW 0.56-0.60) with moderately elongate head and eyes (CI 0.75-0.78, REL 0.64-0.65); palp formula 5,3; juncture between dorsal and declivitous faces of propodeum subangulate, and with weak lateral tubercles (Fig. 8b) ; anterodorsal face of petiole ascending rapidly (Fig. 8b) . Front of head between eyes densely punctulate and sublucid, the punctures separated by about their diameters; head sparsely punctulate and shiny around the ocelli, then more densely punctulate and sublucid at the posterior margin; mesosoma finely coriarious-imbricate and largely opaque; petiole, postpetiole and gaster with very fine dense pubescence, imparting a matte appearance. Standing pilosity very sparse, absent from petiole; a pair of setae present on the pronotal humeri and on the postpetiole (latter pair very short and inconspicuous). Medium yellowish-brown, the pronotum, petiole, postpetiole and appendages lighter.
Comments. In this species the head is densely punctulate between the compound eyes and most of the body has a matte texture. In this respect P. parvulus is similar to P. obtusus, but it is smaller in size (HW 0.56-0.60, with a more elongate head (CI 0.75-0.78) and a pair of setae on the pronotal humeri (absent in P. obtusus).
Distribution and biology. P. parvulus is known only from two rainforest sites in Amazonas, Brazil (workers from canopy fogging project), and one rainforest location in the Sierra de Huanchaca, Bolivia (dealate queen on low vegetation).
Key to species of the P. goeldii group, based on the workers and queens
This key summarizes the differences discussed above. Sample sizes of measurements are given (e.g., n = 5). Unless otherwise noted, sample sizes are the same for all measurements of a given caste cited within any particular lug of a couplet. Mesosoma sculpture weaker, especially on the metapleuron, which is partly smooth and shining; juncture of the dorsal and declivitous faces of the propodeum subangulate in worker; petiole relatively low and broad (worker PLI 0.64-0.69, DPW/PH 0.88-0.92; n = 6) and with anterodorsal face more gently sloping than posterodorsal face (Fig. 6b) Mesosoma sculpture better developed, the metapleuron coriarious-reticulate and subopaque, smooth shiny patches less well developed; in areas of apparent overlap with P. micans (Peru and Bolivia) worker propodeum more strongly angulate, and petiole shorter and higher (worker PLI 0.72-0.80, DPW/PH 0.76-0.85; n = 5), with more steeply sloping anterodorsal face (Fig.  5b) ; elsewhere worker propodeal angles and petiole shape more variable but tending in the same direction; worker REL2 
Concluding remarks
The Pseudomyrmex species that are the subject of this study exemplify several features of evolution in the genus. The P. ferrugineus group provides a striking example of convergent evolution of worker morphology among two separate lineages of ant-plant specialists (Ward & Branstetter 2017) . The presence of more generalized (nonmutualist) species in the P. ferrugineus group necessitates a more nuanced worker-based diagnosis of the clade. The male diagnosis is less affected because features of the males, including genitalia, are shared among all species, both generalists and specialists. In effect, the male morphology better reflects phylogenetic relationships than worker morphology. The P. goeldii group, closely related to the P. ferrugineus group, comprises only five species, all apparently generalist dead twig inhabitants. Two of those species (P. laevifrons, P. micans) exhibit complex patterns of variation, however. They appear to be distinct where occurring sympatrically in Peru and Bolivia, but elsewhere, where only one of the two species is apparently present, there is increased variability. This suggests the possibility of character displacement and/or incomplete reproductive isolation between the two, hypotheses that could be investigated with more detailed genetic studies.
